Introduction
Postpartum depression (PPD) is classified by clinicians and researchers as a major depressive episode that sets in within one year after childbirth (Ohara, 2009) . It is a serious mood disorder that makes caring for oneself or others more challenging. If left untreated, the depression can be prolonged and interfere with the health of the parent(s) and/or the development of the newborn. Postpartum depression occurs in fathers as well as mothers (Ballard & Davies, 1996; Escribà-Agüir et al., 2008; Paulson & Bazemore, 2010) . Recent psychiatric research suggests that paternal depression during a child's life up to age 16 "may be associated with child's behavioral and developmental problems, poor school performance, and increased risk of psychiatric disorders" (Gentile & Fusco, 2017) . Consequently, if both parents are experiencing postpartum depression there may be a sharply increased risk of hindering their child's well-being and development.
Awareness of postpartum depression is crucial to ensuring that those experiencing symptoms can seek helpful treatment. Research indicates that men tend to not disclose emotional distress with physicians and that typical depressive symptomatology does not entirely encompass the experiences of men (Wide et al., 2011) . Paternal postpartum depression occurs at lower rates than maternal postpartum depression (Kessler, 2003) . However, unawareness and invisibility of paternal PPD combined with a masculine standard of not seeking care for depressive symptoms (Wide et al., 2011; Mangocevic & Addis, 2008) have the potential to be detrimental to high-risk individuals that may be going untreated. Research on postpartum depression in fathers is relatively new compared to research on maternal postpartum depression, but the discourse surrounding paternal postpartum depression is developing and I aim to contribute to the growth of the discourse and gain new insights on paternal postpartum depression.
Social Correlates of Paternal Postpartum Depression 4
My research question is as follows: Does a relationship exist between maternal and paternal postpartum depression at one year postpartum, and do relationship status, income, age, and educational attainment attenuate the relationship between maternal depression and paternal depression? With this study, I aim to build off Chien-Chung Huang and Linda A. Warner's 2005 study on depression in fathers with newborns. Huang and Warner find that characteristics of the relationship between fathers and mothers do significantly correlate to major depressive episodes at one year postpartum (2005) . The study mostly elaborates on the quality of the relationship itself, substance abuse, and demographic characteristics such as socioeconomic status and ethnicity. They find that increases in supportiveness decrease the likelihood of depressive episodes in fathers (2005). Huang and Warner account for depressive symptoms at birth for the father as a predictor for depressive symptoms at the one-year mark. To extend on the understanding of paternal depression, I will control for relationship quality and other social variables such as father's education level, age, and household income. Instead of investigating the connections between relationship supportiveness and paternal depression, I will be controlling for it, and other variables, while primarily investigating the relationship between maternal depression and paternal depression.
Literature Review

Paternal Depression
Postpartum depression is a mood disorder that occurs in the about 8-10% of new fathers worldwide, and 14% of new fathers in the U.S. (Cameron et al. 2016; Paulson & Bazemore 2010) . The research on postpartum depression has been primarily focused on mothers, so research on paternal postpartum depression is relatively new (Cetisli et al. 2016 ). The highest rates of paternal postpartum depression occur around 3-6 months after birth (Cameron et al. 2016; Paulson & Bazemore, 2010) . Around 11% of participants in a 2017 study on the progression of depressive symptomatology in Italian first-time fathers were classified as having emergent depression where they exhibited depressive symptoms close to the clinical cutoff during pregnancy to 6 months after childbirth and then at 1 year after birth, the fathers met all clinical criteria for depression (Molgora et al., 2017) . Overall, the research shows that paternal postpartum depression is a significant phenomenon warranting further investigation.
Paternal postpartum depression is highly influenced by social variables and therefore fluctuates more than maternal postpartum depression which has more internal psychobiological influence and less prone to fluctuations (Molgora et. al, 2017) . Some biological factors for fathers are highlighted such as changes in estrogen, vasopressin, prolactin during pregnancy with a concurrent decrease in testosterone (Harrison & White 2017) . Any change in hormones increases the chance of significantly altering an individual's mood. While hormone changes increase vulnerability to depression, hormonal changes that men tend to experience during the prenatal period are associated with being primed to bond during and after childbirth (Harrison & White 2017) , so the biological influences are open for interrogation.
Fathers experiencing postpartum depression, face barriers such as stigma surrounding mental health disparities which serves as a barrier to seeking clinical attention (Edward et al. 2015) . Even though the experience of paternal postpartum depression is not consistent in the long-term like maternal postpartum depression, it still has documented long term consequences on childhood development. Children of fathers with paternal postpartum depression are at higher risk for developing mental health disorders in the future such as anxiety, depression, hyperactivity, emotional disorders, and behavioral disorders (Cetisli et al. 2016; Escriba-Aguir & Artazcoz 2011; Gentile & Fusco 2017; Molgora et al., 2016) .
Maternal Depression
In general, mothers are more likely to develop postpartum depression than fathers (Escriba-Aguir & Artazcoz 2011). In several studies, researchers found that maternal depression is one of the strongest predictors of paternal depression in the postnatal period (Cameron et al.2016; Goodman 2004; Paulson & Bazemore 2010; Schumacher 2008) . Maternal postpartum depression shares some parallel predictors with paternal postpartum depression such as prenatal depression, low social support, history of depression, and marital status (Beck 2001; Edward et al. 2014; Freitas et al. 2016; Huang & Warner 2005; Top et al. 2016) . Women who go through negative life experiences are more likely to develop depression in the postpartum period (Escriba-Aguir & Artazcoz 2011). In financial terms, untreated maternal depression is estimated to cost families roughly $25,000 annually which includes the costs of impaired functioning in the workplace and the costs related to child health problems (Freitas 2016) . Untreated maternal postpartum depression can also lead to infanticide and/or suicide in severe cases (Zhang & Jin 2014) .
Parental Relationship Characteristics
In concurrence with findings on social support and postpartum depression, increased paternal involvement in the household reduces the negative effect of having a child on relationship quality, especially for mothers (McClain & Brown 2017) . When fathers spend more time in childcare, it conveys strong social support and a good relationship quality to mothers.
Social support and positive relationship quality are found to be a protective factor in regards to postpartum depression (Dush 2013; Escriba-Aguir et al. 2008; Freitas et al. 2016; Huang & Warner, 2005; Zhang & Jin 2014) , while poor relationship quality and dissolution of the relationship is noted as a significant risk factor (Dush 2013; Escriba-Aguir & Artazcoz 2011) . In terms of relationship status, married fathers are significantly less likely to experience postpartum depression than fathers that are not romantically involved with mothers (Huang & Warner 2005) .
However, married fathers that report low social support also report more mental health problems including depressive symptoms (Huang & Warner 2005) .
Sociodemographic Predictors
As is true with many mental health disorders, lower socioeconomic status is associated with higher rates of depression (Huang & Warner, 2005 p.100 ). In general, individuals with higher educational attainment tend to have higher socioeconomic status, and the ability to postpone the manifestation of depressive symptoms is contingent on a higher education level (Miech & Shanahan 2000) . Men are most likely to begin experiencing depression their twenties and thirties (Huang & Warner, 2005 p.100 ). In addition, young age at marriage and lower educational attainment are significant predictors of divorce, which is connected to increased risk of depressive symptoms (Dush 2013 ).
Contribution to Existing Literature
What the literature doesn't tell us is how these statistical relationships look in more diverse samples, as well as the cross-cultural prevalence of paternal postpartum depression for families that are especially vulnerable. By utilizing the FFCWS I will be contributing to this gap in the literature by running my analysis with a sample containing a greater proportion of identities that are typically underrepresented in research on, and treatment of, mental health.
Previous studies on paternal postpartum depression have focused on white educated men (Goodman 2004) , so using data from the FFCWS will incorporate data from more low-income respondents and include a greater representation of nonwhite respondents. This study will serve to replicate previous work that has found a significant relationship between maternal postpartum Social Correlates of Paternal Postpartum Depression 8 depression and paternal postpartum depression. My results will either reaffirm or contradict the existing body of research which argues that maternal depression predicts paternal depression in the postnatal period while encompassing a more sociodemographically diverse sample than the current body of research represents.
Methods & Data Description
Sample
The following statistical analysis employs the use of the year 1 wave of the Fragile Participants were recruited in hospitals. Mothers were recruited and interviewed within 48 hours of giving birth, and fathers were interviewed as close to the birth as possible either in the hospital, clinic, or other location. Around ¾ of the couples interviewed were unmarried at baseline. This study utilizes the year one (wave 2) data where follow-up interviews were conducted about one year after the birth and baseline data collection. Year one data was collected in the years 1999-2001. One of the core aims of the survey is to better understand the circumstances and potential for specifically fathers and unmarried couples. The focus on fathers, families, and socially precarious conditions make the FFCWS ideal for my analysis. For this study, I combined the mother dataset with the father dataset from the year one wave. My sample is limited to mothers and fathers that were screened for depression using the CIDI-SF assessment and that provided valid responses to all my included control variables (N= 2,779).
Measures
Depression-The depression scale utilized by the FFCWS wave 2 interviews is the Composite International Diagnostic Interview (CIDI) Short-Form (CIDI-SF). The CIDI was created for use by trained interviewers that are not mental health practitioners or clinicians (Kessler et al. 1998 ). The CIDI-SF incorporates DSM-IV (APA, 1994) criteria for significant distress and impairment to functioning (1998). The CIDI-SF classification for major depressive episode (MDE) is 93.9% consistent with the long-form CIDI (1998). In order to meet CIDI-SF Kessler & Mroczek's (1994) depression criteria for this study, respondents must report experiencing dysphoric mood (psychological suffering) or anhedonia (disinterest in activities/significantly decreased enjoyment) every day for at least half the day for two weeks.
Limitations of the CIDI-SF uses criteria from the DSM-IV which is outdated by today's clinical standards with the release of the DSM-V and the Edinburgh Postnatal Depression Scale (EPDS). However, the classification requirements of the CIDI-SF are in accordance with the diagnostic criteria available at the time that wave 2 of the FFCWS was being collected, and the purpose of the short-form interview is to gather data for measurement, rather than for clinical diagnosis. Both paternal and maternal depression were re-coded as dummy variables where meeting the depression criteria is the reference category coded as 1, and not meeting the depression criteria is coded as 0. 
Results
Descriptive Characteristics of Fathers
As shown in Table 1 
Predictors of Paternal Depression
After employing list-wise deletion for cases with missing data on any of the variables in the analysis, the final sample size included in all three of my regression models was narrowed to 2,779. Table 2 shows the results of the three logistical regression models. Model 1 analyzed maternal postpartum depression alone and shows that maternal depression is positively correlated with paternal depression one year after childbirth. This model alone showed statistically significant results. However, once I introduced marital status as a control variable in Model 2, the maternal depression variable became insignificant. In Model 3, I added the relationship quality variable, and found that relationship quality is also statistically significant, even when controlling for marital status, maternal depression, and sociodemographic variables.
Relationship quality also further weakened the correlation value of maternal depression. Based on these findings, I infer that maternal postpartum depression is not related to paternal postpartum depression.
In another model (results not shown) I ran an additional binomial logistic regression between maternal depression (IV) and paternal depression (DV) with the sample restricted to only married respondents and romantic cohabitating respondents. I ran this additional regression because based on my findings in the literature, I thought that fathers exposed to mothers with PPD in daily life would possibly be more likely to develop symptoms of PPD. However, this model did not yield significant results, further indicating that maternal depression is not related to paternal depression, and father's exposure to maternal postpartum depression via marriage or cohabitation is also not related to an increased risk of developing paternal postpartum depression.
The results of these models indicate that the initial significant correlation between maternal postpartum depression and paternal postpartum depression in Model 1 is spurious.
The models in Table 2 categories of relationship quality were positively related to experiencing paternal postpartum depression (p<0.05) with the strength of the correlation decreasing as relationship quality increased.
Discussion
Contrary to most of the findings of existing literature, the results of these models suggest that mothers experiencing postpartum depression is not related to fathers developing postpartum depression. My findings instead suggest that characteristics of the relationship between new mothers and fathers are related to the likelihood that fathers will develop a major depressive episode within the first year of childbirth. These findings refute the findings of much of the existing literature on paternal postpartum depression which show that maternal PPD and paternal PPD are significantly related. The majority of the studies that are widely cited in reference to the significant relationship between maternal and paternal depression are meta-analyses and literature searches which summarize the findings of the discourse community rather than replicating specific studies to support or refute the findings (Cameron et al.2016; Goodman 2004; Paulson & Bazemore 2010; Schumacher 2008) . Though, the review of a body of findings indicates the general trends and findings of previous research.
There is a growing body of research on paternal postpartum depression that utilizes statistical analysis which has come to the similar conclusion that maternal postpartum depression is not a statistically significant predictor of paternal postpartum depression (Paulson et al. 2016; Roubinov et al. 2014; Top et al. 2016) are not A more recent study that investigates the interaction of paternal and maternal postpartum depression through binary logistic regression, as I have employed, found that maternal depression does not predict paternal depression, but that for parents that both express depressive symptomology, mother's exposure to paternal postpartum depression did tend to worsen mother's depressive symptoms (Paulson et al. 2016 ).
So, while they found no predictive relationship in that direction, they did still find a significant interaction between maternal and paternal postpartum depression in terms of paternal postpartum depression worsening the severity of symptoms of maternal postpartum depression. They attribute these findings to their sample fathers returning to work relatively quickly, and therefore not being exposed to their partner's depressive symptoms frequently (Paulson et al. 2016) , which may hold true to families in my analytic sample where the majority are in lower income brackets and therefore may be unable to take extended leave from work. Family is typically the primary mode of socialization, so fathers will also be modeling more egalitarian behavior when resisting role traditionalization after childbirth and values that will likely be passed along to their children and therefore contributing to progress toward establishing more gender egalitarian structures beginning in the family.
The results of this study should be carefully interpreted with contextual limitations in mind. The results of this study do not imply causal relationship between any variables. Future researchers may also employ newer data that more accurately captures new fathers today and their experiences with mental health in our current social context. The way that we perceive and treat mental health disorders is constantly under review, and it is important that we recognize the cultural context that families are living in to thoroughly understand the social standards that individuals may have been subject to. These social standards as they pertain to gendered expectations seem to be contributing to increased risks of fathers experiencing postpartum depression, and there is the potential that men experiencing depression could be underrepresented in survey samples due to the traditionally feminized symptomology of depression as well as the cultural feminization, and therefore devaluation, of mood disorders.
Future researchers should also continue to investigate more samples that encompass the experiences of marginalized groups, and low-income families to build a more inclusive body of research that may point to cultural or demographic differences in mental health.
